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SPECIFICATION 



TITLE OF THE INVENTION 

Receiver and method of generating despreading codes 

TECHNICAL FIELD 

The present invention relates to a receiver using an 
SS (Spread Spectrum technology) method and a CDMA (Code 
Division Multiple Access) method as a communication method . 
This invention particularly relates to a receiver best for 
generating despreading-codes in the case of large delay time 
on paths, or in the case of delay time which is different 
between paths especially in the multi-path communication 
environment, and to a method of generating the despreading 
codes . 

BACKGROUND ART 

Hereinafter, a conventional receiver will be described- 
One of conventional receivers using an SS method and a CDMA 
method has been disclosed, for example, in "A RAKE Receiver 
Controlled by PN Code's Address", B-268, 1995 Society 
Conference of lEICE (the Institute of Electronics, 
Information, and Communication Engineers) , Fig. 13 is a 
view showing a configuration of a receiver which uses the 
direct spread spectrum technology, and has been disclosed 



xn the document. 

In Fig. 13, 10:i 1 s an A/D converter; 102 is a search 
receiver; 103 is a control section; 104 is a first digital 
data demodulator; 105 is a second digital data demodulator; 
106 is a third digital data demodulator; and 107 is a symbol 
combiner. Moreover, in all the digital data demodulators 
described above. 111 is a phase compensation section; 112 
is a PN code generator; 113 is a multiplier; and 114 is an 
integrator. 

Furthermore, Fig. 14 is a view showing a configuration 
of the PN generator 112. In Fig. 14, 121 is a counter; 122 
is a synthesizer; 123 is a latch section; and 124 is a PN 
code ROM. 

Now, a method of generating despreading-codes in the 
conventional receiver will be briefly described. The above 
receiver generates FN codes (= M sequence codes) as 
despreading codes, for example, it is configured that the 
PN code generators 112 in each digital data demodulator 
function as circuits for reading out data (PN codes), and 
instructions of paths to be followed by each digital data 
demodulator are made in relative addresses of PN codes. 

Specifically, in the first place, addresses are always 
generated simultaneously with a chip clock, and the addresses 
are added to the relative addresses supplied from the control 
section 103 to generate PN code addresses (ROM addresses) 



in the PN code generators 112. Then, the gpocrated PN code 
addresses are held at rise timing of a PN check signal commonly 
supplied to each demodulator (that is, PN_ROM addresses are 
output) . At this time, the PN codes have been previously 
stored in the PN code ROM 124, and addresses are allotted 
for each modulator. 

In the control section 103, relative PN addresses for 
forming reading-in time diversity are calculated, based on 
the PN code addresses which have been held above, and the 
calculation results are supplied to each demodulator for 
instruction to read out the PN codes. For example, when 
a digital data demodulator 1 follows the preceding wave (path 
(1) ) as a result of signal retrieval with the search receiver 
102, relative PN addresses, which makes a second digital 
data demodulator 2 follow the subsequent path (path (2)), 
and makes a digital data demodulator 3 follow the further 
subsequent path (path (3)), respectively, maybe expressed 
in the following equations: 

rlV2 = mcp2 + ladi - lada 

rlv3 = mcp3 + ladi - lads 

However, the rlVn expresses a relative PN address which 
a demodulator outputs; the lad^ is a PN code address which 
is latched by rise timing of a PN check signal; the mcp„ 
is a delay quantity (chip space) from the path (1); and n 
is a number of a path (demodulator) . In addition, addition 
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and subtraction i n the above-mentioned equations are 
performed in mod {code length) . 

Thus, the conventional receiver has a configuration 
comprising a required number of demodulators in order to 
follow the preceding wave and a plurality of delay waves, 
and further havxng a PN code generator for each demodulator. 
By the configuration, multi-paths are independently 
demodulated, and, thereby, the receiver deals with a case 
where there is large delay time on paths, or where the delay 
time is different between paths, in the multi-path 
communication envi ronment . 

However, as the corresponding number of the PN code 
generators to that of paths to be received are required in 
the conventional receiver, that is, as one piece of the 
generator is required for each demodulator, a plurality of 
the same kind of circuits have been installed. Thereby, 
there have been problems that the circuit size and the 
electric power consumption are increased. 

In addition, there have been another problems in the 
conventional receiver that changes in codes may not be easily 
dealt with, as the PN codes are required to be stored in 
the PN code ROM beforehand. 

It is an object of the present invention to provide 
a receiver which may easily deal with generation processing 
of despreading codes in the case of large delay time on paths. 



or in the case of different delay txmes between each path 
under the multi-path coiiununication environment; which may 
realize reduction in the circuit size and the electric power 
consumption; and which may easily deal with changes in PN 
codes occurred in the course of the processing; and, a method 
best for generating despreading-codes in the receiver. 

DISCLOSURE OF THE INVENTION 

The receiver according to the present invention 
comprises: a control unit (corresponding to the control 
section 3 in the embodiments which will be described later) 
which outputs control information necessary for generating 
processing of despreading codes, and address information 
and timing information necessary for reading-out processing 
of despreading codes; a despreading-code generating unit 
(corresponding to the original code generating section 1) 
which continuously generates despreading-codes, based on 
the control information; a code storage unit (corresponding 
to the code accumulation section 2) which stores the 
despreading codes for each address corresponding to delay 
time of multi-paths; a plurality of code reading-out units 
(corresponding to the code reading-out section 4) each of 
which receives the despreading codes, which have been read 
out based on the address information, corresponding to each 
path, and outputs the received despreading-codes based on 



the tinLH'j information; a plMr.^lity of demodulating jinxts 
(corresponding to the demodulating section 5) each of which 
separately demodulates received signals, using the 
despreading codes corresponding to each path; and a combining 
unit (corresponding to the symbol combining section 6) which 
combines all of the demodulated signals. 

In the receiver according to another invention, the 
code storage unit performs, according to a time sharing base, 
writing-in processing of despreading codes for the like chip 
interval, and reading-out processing of codes accumulated 
for the like chip interval. 

In the receiver according to still another invention, 
the despreading-code generating unit outputs despreading 
codes for one period based on the control signal, and, 
thereafter, stops the operation. 

In the receiver according to still another invention, 
the despreading-code generating unit further outputs new 
despreading codes for one period based on the control signal 
in the case of changes xn the despreading codes, and, 
thereafter, stops the operation. 

In the receiver according to still another invention, 
the code storage unit further has a configuration where 
conversion from serial data of one bit to parallel data of 
plural bits is performed at writing-in operation of the 
despreading codes (corresponding to the first bit-width 



conT^ersion section 21); t>e converted parallel dcta are 
simultaneously written in; conversion from parallel data 
of plural bits, which have been simultaneously read out, 
to serial data of one bit is performed at subsequent 
reading-out operation (corresponding to the second 
bit-width conversion section 22) ; and the converted serial 
data are output to the code reading-out section one by one. 

In the receiver according to still another invention, 
a plurality of combinations of the code storage unit, the 
code reading-out unit, and the demodulating unit 
(corresponding to a combination of the first code 
accumulation section 32, the first code reading-out section 
34, and the first demodulating section 36, and a combination 
of the second code accumulation section 33, the second code 
reading-out section 35, and the second demodulating section 
37) are provided; a selection unit (corresponding to the 
distribution section 31) which selects any one of plurality 
of code storage units is further provided; and despreading 
codes are stored in the selected code storage unit. 

In the receiver according to still another invention, 
a plurality of the despreading-code generating units are 
further provided (correspond to the first original code 
generating section 51a and the second original code 
generating section 51b) ; and despreading codes generated 
in each despreading generating unit are stored in the 



selected code storage unit. 

In the receiver according to still another invention, 
the despreading-code generating unit generates M sequence 
codes by calculating an exclusive-OR of arbitrary bit outputs 
in a shift register (corresponding to the arbitrary PN code 
generating section 61) . 

In the receiver according to still another invention, 
the despreading codes are generated by provision of a 
plurality of the despreading-code generating units 
(corresponding to the first arbitrary PN generating section 
61a, the second arbitrary PN generating section 61b, and 
the Nth arbitrary PN generating section 61c), and by 
calculating an exclusive-OR of the outputs of each 
despreading-code generating unit. 

The method of generating despreading-codes according 
to still another invention comprises: a despreading-code 
generating step of continuously generating 
despreading-codes, based on control information necessary 
for generating processing of despreading codes; a code 
storage step of storing the despreading codes for each 
address corresponding to the delay time of the multi-paths; 
and a plurality of code reading-out steps for receiving the 
despreading codes, which have been read out based on the 
address information, corresponding to each path, and for 
outputtmg the received despreading codes based on 
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predet ori^? ned timing information. 

in the method of generating despreading-codes 
according to still another invention, the code storage step 
has a configuration where writing-in processing of 
despreading codes for the like chip interval, and reading-out 
processing of codes accumulated for the like chip interval 
are performed according to the time sharing base. 

In the method of generating despreading-codes 
according to still another invention, the despreading code 
generating step has a configuration where, after despreading 
codes for one period are output based on the control signals, 
the operation is stopped. 

In the method of generating despreading-codes 
according to still another invention, the despreading code 
generating step has a configuration where, after new 
despreading codes for one period are output based on the 
control signals, the operation is stopped. 

In the method of generating despreading-codes 
according to still another invention, the code storage step 
has a configuration where conversion from serial data of 
one bit to parallel data of plural bits is performed at 
writing-in operation of the despreading codes; the converted 
parallel data are simultaneously written in; conversion from 
parallel data of plural bits, which have been simultaneously 
read out, to serial data of one bit is performed at subsequent 
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readlng-out operation; and the converted serial dat?. ji-c 
sequentially output. 

In the method of generating despreading-codes 
according to still another invention, the despreading codes 
are generated for each process by provision of a plurality 
sets comprising a series of the code storage step and the 
code reading-out step, and by further inclusion of a 
selection step of selecting any one of the plural sets of 
processes . 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing a configuration of a receiver 
according to a first embodiment of the present inventions- 
Fig. 2 is a view showing timing of despreading codes to be 
supplied to each demodulator; Fig. 3 is a view showing a 
configuration of a code reading-out section, and a control 
signal transmitted from a control section to the code 
reading-out section; Fig. 4 is a view showing 
writing-in/reading-out timing of a code accumulation 
section, and latch timing of the code reading-out section; 
Fig. 5 is a view showing operation timing of an original 
code generating section , and a writing-in/reading-out state 
of the code accumulation section; Fig. 6 is a view showing 
operation timing of an original code generating section , 
and a writing-in/reading-out state of the code accumulation 
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secLaon, xn the case of changer in despreading codes whxch 
are occurred in the course of the processing; Fig. 7 is a 
view showing a configuration of a receiver according to a 
third embodiment of the present invention; Fig. 8 is a view 
showing writing-in/reading-out timing of a code 
accumulation section, and latch timing of the code 
reading-out section; Fig. 9 is a view showing a configuration 
of a receiver according to a fourth embodiment of the present 
invention; Fig. 10 is a view showing a configuration of a 
receiver according to a fifth embodiment of the present 
invention; Fig. 11 is a view showing a configuration of an 
original code generating section; Fig. 12 is a view showing 
another configuration of the original code generating 
section; Fig. 13 is a view showing a configuration of a 
conventional receiver; and Fig. 14 is a view showing a 
configuration of a conventional PN code generator. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments of receivers and methods for generating 
despreading-codes according to the present invention will 
be described in detail, based on the accompanying drawings. 
However, the present invention is not limited to the 
following embodiments . 
Embodiment 1 : 

Fig. 1 is a viev/ showing a configuration of a receiver 



^,ccording to a first eTTLbodiment of the present invention. 
In Fig. 1, 1 is an original code generating section; 2 is 
a code accumulation section; 3 is a control section; 4 is 
a code reading-out section; 5 is a demodulating section; 
and 6 is a symbol combining section. Moreover, in the code 
reading-out section 4, 11a is a first reading-out section; 
lib is a second reading-out section; and 11c is an Nth (an 
integer indicating a predetermined number of paths) , and 
in the demodulating section 5, 12a is a first demodulator; 
12b is a second demodulator; and 12c is an Nth demodulator. 
Here, dashed lines in Fig. 1 indicate signals for control. 

Then, schematic operations of the receiver will be 
described. In the receiver shown in Fig. 1, in the first 
place, the original code generating section 1 continuously 
generates despreading codes, such as PN codes, necessary 
for receiving processing, based on control signals from the 
control section 3 (refer to Fig. 2). Then, the generated 
despreading codes are accumulated for a while in the code 
accumulation section 2. 

Addresses corresponding to the delay time of each path 
are supplied to the code accumulation section 2 in the control 
section 3. At this time, despreading codes corresponding 
to the addresses are read out from the code accumulation 
section 2, and the .despreading codes are supplied to each 
demodulator in the demodulating section 5 at predetermined 



timing in the code reading-out section 4 which have received 
the despreading codes. Fig. 2 is a view showing timing of 
despreading codes to be supplied to each demodulator. The 
despreading codes are input to each demodulator in a state 
where the generation timing is assumed to be reference timing, 
and a delay quantity Dl, D2, . . . , or Dn (n represents a total 
number of the demodulators) corresponding to each path is 
added to the reference timing as shown in the drawing. 

Thereafter, each demodulator which has received the 
despreading codes demodulates received signals with the 
despreading codes. Finally, demodulated signals output 
from each demodulator are combined in the symbol combining 
section 6 to make desired demodulated data. 

Fig. 3 is a view showing a configuration of a code 
reading-out section 4, and a control signal transmitted from 
the control section 3 to the code reading-out section 4. 
And, Fig. 4 is a view showing writing-in/reading-out timing 
of the code accumulation section 2, and latch timing of the 
code reading-out section 4. 

For example, writing-in processing to the code 
accumulation section 2, and the reading-out processing from 
the code accumulation section 2 are performed according to 
the time sharing shown in Fig. 4. Specifically, in the first 
place, one chip interval of each despreading code is 
delimited into intervals the number of which is corresponding 



to rno number of writing-in processing and all r-.eces of 
reading-out processing, that is, to a number obtained by 
addition of 1 to the number of the code reading-out section 
corresponding to that of the multi-paths. Then, the code 
reading-out section 4 sequentially latches the despreading 
codes corresponding to each path at the rise timing of the 
control signals for reading-out, which are transmitted from 
the control section 3, using a latch section at a previous 
step before processing in the first reading-out section 11a, 
a latch section at a previous step before processing in the 
second reading-out section lib, and a latch section at a 
previous step before processing in the Nth reading-out 
section. Thereafter, retiming of all the despreading codes 
which have been latched by the latch section at the previous 
step is performed at a rise timing of a control signal common 
for all reading-out section which is transmitted from the 
control section 3, and the despreading codes are 
simultaneously output to each demodulator. 

Thus, it becomes possible without using a plurality 
of PN code generators, though a plurality of pn code 
generators have been conventionally used, to supply desired 
despreading codes to a plurality of demodulators, even in 
the case of large delay time on paths, or in a case where 
a plurality of despreading codes with different delay times 
are generated, as it is configured in the first embodiment 



that despreading codo r?t rings generated v/ilh only one 
original code generating section 1 are written in the code 
accumulation section 2, and the despreading codes are 
properly read out, based on addresses corresponding to delay 
quantities instructed by the control section 3, 

Reduction in the circuit size and the electric power 
consumption may be realized in the first embodiment, as it 
is configured that despreading code strings generated with 
only one original code generating section 1, different from 
a conventional configuration where a plurality of PN code 
generators are provided, are written in to the code 
accumulation section 2, and the despreading codes are 
properly read out, based on addresses corresponding to delay 
quantities instructed by the control section 3. 

Moreover, remarkable reduction in delay time from 
generation of the despreading codes to their feeding to each 
demodulator may be realized in the first embodiment, 
comparing with that of a conventional technology where all 
codes are written in for a while and, then, sequentially 
read out, as writing-in processing of despreading codes for 
the like chip interval, and reading-out processing of codes 
accumulated for the like chip interval are performed 
according to the time sharing base under generating the 
despreading codes. 
Embodiment 2 : 



Fig . 5 is a view '^nov/ing operation timing cf an original 
code generating section 1, and a writing-in/reading-out 
state of a code accumulation section 2, as a second embodiment 
of the present invention. As a receiver according to the 
second embodiment has the same configuration as that of the 
first embodiment, parts similar to those of the first 
embodiment are denoted by the same reference numerals as 
those in the first embodiment, and detailed description will 
be eliminated. 

In the second embodiment/ the original code generating 
section 1 outputs despreading codes for one period according 
to control signals transmitted from a control section 3, 
and, thereafter, stops the operation. The writing-in 
processing to the code accumulation section 2 is performed 
for the one-period despreading codes under outputting. 

Fig. 6 is a view showing operation timing of the 
original code generating section 1, and a 
writing-in/reading-out state of the code accumulation 
section 2, in the case of changes in despreading codes which 
are occurred in the course of the processing. Even in the 
case of changes in despreading codes which are occurred in 
the course of the processing, the original code generating 
section 1 are operated in a similar manner to that of the 
case forone period from a timing to be changed, and writing-in 
processing to the code accumulation section 2 is performed 



during the above- mertxoned operation. 

Thus, remarkable reduction in electric power 
consumption may be realized in the second embodiment by 
control so that the original code generating section 1 is 
operated for time duration corresponding to one period of 
the despreading codes , and writing-in processing to the code 
accumulation section 2 is performed during this period. 
Moreover, it is possible by the same control as that of the 
case easily to deal with a case where changes in the 
despreading codes are occurred in the course of the 
processing • 
Embodiment 3 : 

Fig. 7 is a view showing a configuration of a receiver 
according to a third embodiment of the present invention. 
In Fig. 7, 21 is a first bit-width converting section for 
converting from serial data of one bit to parallel data of 
a plurality of bits; and 22 is a second bit-width converting 
section for converting from parallel data of a plurality 
of bits to serial data of one bit. Here, parts similar to 
those of the first embodiment are denoted by the same 
reference numerals as those in the first embodiment, and 
detailed description will be eliminated. 

For example, in the third embodiment, conversion from 
serial data of one bit to parallel data of plural bits is 
performed at writing-in operation; the converted parallel 



18 

data arn simultaneously written in; bit-width ccnvrrsion 
from parallel data of plural bits, which have been 
simultaneously read out, to serial data of one bit is 
performed at subsequent reading-out operation; and the 
converted serial data are output to a code reading-out 
section 4 one by one, though the first embodiment has a 
configuration where despreading codes are written bit by 
bit into a code accumulation section 2 according to a 
timesharing base, and, thereafter, the accumulated codes 
are read out bit by bit. 

Fig. 8 is a view showing writing-in/reading-out timing 
of a code accumulation section 2, and latch timing of the 
code reading-out section. In the third embodiment, in the 
first place, an interval of x (an arbitrary integer) chips 
of each despreading code is delimited into intervals the 
number of which is corresponding to the number of the 
writing-in processing and all pieces of reading-out 
processing, that is, to a number obtained by addition of 
1 to the number of the code reading-out section corresponding 
to that of multi-paths. Subsequently, the code reading-out 
section 4 sequentially latches the despreading codes 
corresponding to each path, using a latch section at a 
previous step before processing in the first reading-out 
section 11a, a latch section at a previous step before 
processing in the second reading-out section lib, and a latch 



section at a previous step before processing m the Nth 
reading-out 11c. Thereafter, retiming of all the 
despreading codes which have been latched by the latch 
section at the previous step is performed at a rise timing 
of a control signal, which is transmitted from the control 
section 3, common for all pieces of reading-out section, 
and the despreading codes are simultaneously output to each 
demodulator. 

Thus, as it is configured in the third embodiment that 
conversion from serial data of one bit to parallel data of 
plural bits is performed at writing-in operation; the 
converted parallel data are simultaneously written in; 
bit-width conversion from parallel data of plural bits, which 
have been simultaneously read out, to serial data of one 
bit is performed at subsequent reading-out operation; and 
the converted serial data are output to a code reading-out 
section 4 one by one, the operation clock rate necessary 
for writing-in processing may be controlled. Moreover, the 
electric power consumption may be further reduced by 
controlling the operation clock rate. 
Embodiment 4 : 

Fig. 9 is a view showing a configuration of a receiver 
according to a fourth embodiment of the present invention. 
In Fig, 9, 31 is a distribution section; 32 is a first code 
accumulation section; 33 is a second code accumulation 
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section; 34 is a first code reading-out so-rtion; 35 is a 
second code reading-out section; 36 is a first demodulating 
section; and 37 is a second demodulating section. Here, 
parts similar to those of the first embodiment are denoted 
by the same reference numerals as those in the first 
embodiment, and detailed description will be eliminated. 
Moreover, the internal configuration of the first code 
reading-out section 34 and second code reading-out section 
35 is similar to that of the internal configuration of the 
code reading-out section 4. 

The distribution section 31 selects any one of the 
plurality of code accumulation sections, based on a control 
signal from the control section 3 in the fourth embodiment, 
and, thereafter, the despreading codes generated in the 
original code generating section 1 are written in, though 
one original code generating section 1 is provided with one 
code accumulation section 2, one code reading-out section 
4, and one demodulating section 5 in the first embodiment. 

Thus, as it is configured in the fourth embodiment 
that one original code generating section is provided with 
a plurality of code accumulation sections, and the 
despreading codes are stored in an arbitrary code 
accumulation section by instruction of the control section 
3, one code generator may deal with plural kinds of 
despreading codes. Here, though the fourth embodiment has 
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a configuration where one original cod^- generating section 
is provided with two sets of a code accumulation section, 
a code reading-out section, and a demoduiating section, the 
present invention is not limited to the configuration, and 
may have another configuration comprising, for example, 
three or more sets according to the kinds of the despreading 
codes . 

Embodiment 5 : 

Fig, 10 is a view showing a configuration of a receiver 
according to a fifth embodiment of the present invention. 
In Fig • 10, 41 is an allocating section; 51a isa first original 
code generating section; 51b is a second original code 
generating section; 52a is a first selector; 52b is a second 
selector; 52c is an Nth selector; 53a is a first accumulation 
section; 53b is a second accumulation section; and 53c is 
an Nth accumulation section. Here, parts similar to those 
of the first embodiment are denoted by the same reference 
numerals as those in the first embodiment, and detailed 
description will be eliminated. 

In the fifth embodiment, a plurality of code 
accumulating sections, code reading-out sections, and 
demodulating sections are provided for one original code 
generating section 1. However, in the fifth embodiment, 
a plurality of original code generating sections are 
provided; the allocating section 4 1 selects any one of a 



plur-^^ity of code accumulation sections, based on a control 
signal from a control section 3; and despreading codes 
generated in each original code generating section are output 
to the selected code accumulation section, though one 
original code generating section is provided with a plurality 
of code accumulation sections, code reading-out section, 
and demodulating section in the fifth embodiment. 

Thus, as the fifth embodiment has a configuration where 
a plurality of original code generating sections and a 
plurality of code accumulation sections are provided, and 
'code accumulation section to which the outputs of each 
original code generating section are connected may be 
selected, plural kinds of despreading codes may be easily 
dealt with, and, at the same time, remarkable reduction in 
required time for the following changes may be realized even 
in the case of changes in a plurality of despreading codes. 
Here, though two original code generating section are 
configured to be provided in the fifth embodiment, the 
present invention is not limited to the fifth embodiment, 
but may have a configuration comprising, for example, three 
or more original code generating section according to the 
kinds of the despreading codes and required time for changes 
in the codes, 
Embodiment 6: 

Fig. 11 is a view showing a configuration of the 



or3g:nal code generating ^^cticn in the first tc fifth 
embodiments- In Fig. 11, 61 is an arbitrary PN code 
generating section; 62 is a shift register section; 63 is 
a masking section; and 64 is an addition section. 

The arbitrary PN code generating section of the 
original code generating section 1 has a configuration where 
the addition section 64 calculates an exclusive OR of the 
outputs obtained from predetermined bit positions in the 
shift register section 62; the calculated result is input 
to the most significant bit of the shift register section 
62; and the PN codes (M sequence codes) are sequentially 
obtained by repetition of the operations. Here, the bit 
positions are corresponding to generator polynomials of the 
PN codes. 

Specifically, themasking section 63 performs masking, 
corresponding to the generator polynomials, of the outputs 
of each D-FF in the shift register section 62, using AND 
gates; thereafter, the addition section 64 calculates an 
exclusive-ORof eachmasking outputs; the calculation result 
is returned to D-FF (n) of the shift register section 62 
sequentially to generate arbitrary PN codes. When the 
generator polynomial is, for example, X25 + X3 + 1, it is 
assumed that n is equal to 24, and that the pattern of the 
generator polynomial, which is supplied to the AND gates 
# (3) , # (0) of the masking section 63, is "1" . Accordingly, 



the addition, section 64 calculat'^^? exclusive-OR of the 
outputs of the D-FF (3), and the D-FF (0); the calculation 
result is repeatedly input to the D-FF (24) ; and then the 
shift register section 62 sequentially generates arbitrary 
PN codes. As it is configured in the sixth embodiment that 
the output of the arbitrary D-FF may be selected, using a 
selection section 65, for example, generator polynomials 
with a number of steps equal to or lower than the that of 
steps of the shift register are dealt with. 

On the other hand. Fig. 12 is a viev/ showing another 
configuration of the original code generating section. In 
Fig. 12, 61a is an first arbitrary PN code generation section; 
61b is a second arbitrary PN code generation section; 61c 
is an Nth arbitrary PN code generation section; and 71 is 
an addition section. The original code generating section 
1 shown in Fig. 12 has a configuration where the despreading 
codes are generated, as a plurality of arbitrary PN code 
generation sections are provided, and the calculation of 
the exclusive-OR of each output is performed. 

Thus, as the original code generating section 1 has 
a configuration as shown above in Fig. 11 in the sixth 
embodiment, PN codes with arbitrary generator polynomials 
may be generated, and, furthermore, changes in the generator 
polynomials may be easily dealt wxth. Moreover, as the 
original code generating section 1 has a configuration as 



shown above in Fig. 12, vTjrHcns kinds of codes such as gold 
codes may be generated. 

As described above, the present invention has 
advantages that it is possible to obtain a receiver by which 
it becomes possible without using a plurality of PN code 
generators, though the generators have been conventionally 
used, to supply desired despreading codes to plurality of 
demodulating units, even in the case of large delay time 
on paths, or in a case where a plurality of despreading codes 
with different delay times are generated, as it is configured 
that despreading code strings generated with only one piece 
of original code generating unit is written in the code 
storage unit, and the despreading codes are properly read 
out, based on addresses corresponding to delay quantities 
instructed by the control unit. And, there are also 
advantages that it is possible to obtain a receiver by which 
reduction in the circuit size and the electric power 
consumption may be realized, as it is configured that 
despreading code strings generated with only one piece of 
original code generating unit, different from a conventional 
configuration where a plurality of PN code generators are 
provided, are written in to the code storage unit, and the 
despreading codes are properly read out, based on addresses 
corresponding to delay quantities instructed by the control 
unit . 



Moreover, it is po^-r.z.ble to obtain a receive^-' by which 
remarkable reduction in delay time from generation of the 
despreading codes to their feeding to each demodulating unit 
may be realized, comparing with that of a conventional 
technology where all codes are written in for a while, and, 
then, are sequentially read out, as writing-in processing 
of despreading codes for the like chip interval, and 
reading-out processing of codes accumulated for the like 
chip interval are performed according to the time sharing 
base . 

Furthermore, it is possible to obtain a receiver by 
which remarkable reduction in electric power consumption 
may be realized by operation so that the despreading-code 
generating unit is operated for time duration corresponding 
to one period of the despreading codes, and writing-in 
processing to the code storage unit is performed during the 
duration . 

Moreover, it is possible to obtain a receiver by which 
it is possible easily to deal with even a case vjhere changes 
in the despreading codes are occurred in the course of the 
processing . 

Furthermore, it is possible to obtain a receiver by 
which the operation clock rate necessary for writing-in 
processing may be controlled by a configuration in which 
conversion from serial data of one bit to parallel data of 



piura] bits is performed ar. writing-in operation; the 
converted parallel data are simultaneously written in; 
conversion from parallel data of plural bits, which have 
been simultaneously read out, to serial data of one bit is 
performed at subsequent reading-out operation; and the 
converted serial data are output to the code reading-out 
unit one by one. Moreover, there are advantages that it 
is possible to obtain a receiver by which the electric power 
consumption may be further reduced by controlling the 
operation clock rate . 

Moreover, it is possible to obtain a receiver by which 
one piece of despreading-code generating unit may deal with 
plural kinds of despreading codes by provision of plurality 
of code storage unit which one piece of despreading-code 
generating unit, and by storing despreading codes in a piece 
of arbitrary code storage unit based on the instruction of 
the control unit. 

Furthermore, it is possible to obtain a receiver by 
which plural kinds of despreading codes may be easily dealt 
with, and, at the same time , remarkable reduction m required 
txme for changes in a plurality of despreading codes may 
be realized even in the case of the changes by a configuration 
where plurality of despreading-code generating unit and 
plurality of code storage unit are provided, and pieces of 
code storage unit to which the outputs of each original code 
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generating unit are connerteci may be selecreri, 

Moreover, it is possible to obtain a receiver by which 

PN codes with arbitrary generator polynomials may be 

generated, and, furthermore, changes in the generator 

polynomials may be easily dealt with. 

Furthermore, it is possible to obtain a receiver by 

which various kinds of codes such as gold codes may be 

generated. 

Moreover, it becomes possible without using a 
plurality of PN code generators, though the generators have 
been conventionally used, to generate desired despreading 
codes, even in the case of large delay time on paths, or 
in a case where a plurality of despreading codes with 
different delay times, as it is configured that despreading 
code strings generated at the despreading code generating 
step are stored, and the despreading codes are properly read 
out, based on addresses corresponding to delay quantities. 

Another invention has advantages that remarkable 
reduction in delay time from generation of the despreading 
codes to their feeding may be realized, comparing with that 
of a conventional technology where all codes are written 
in for a while, and, then, sequentially read out, as 
writing-in processing of despreading codes for the like chip 
interval, and reading-out processing of codes accumulated 
for the like chip interval are performed according to the 
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time shari-c base. 

Moreover, remarkable reduction in electric power 
consumption may be realized, comparing with that of the 
conventional technology, by operation so that the 
5 despreading code generating step is operated for time 
duration corresponding to oneperiodof the despreading codes, 
and writing-in processing of the despreading codes is 
performed during the duration, 
p Furthermore, changingprocessing in despreading codes 

yj 10 may be easily performed even in the case of the processing 

2 t 

bj which is performed in the course of the processing, 

fU Moreover, the operation clock rate necessary for 

O writing-in processing may be controlled by a configuration 

^ in which conversion from serial data of one bit to parallel 

y 15 data of plural bits is performed at writing-in operation; 

m 

the converted parallel data are simultaneously written in; 
conversion from parallel data of plural bits, which have 
been simultaneously read out, to serial data of one bit is 
performed at subsequent reading-out operation; and the 

20 converted serial data are output one by one. 

Furthermore, many kinds of despreading codes may be 
easily generated, as the despreading codes may be stored 
in an arbitrary code storage section by provision of a 
plurality of sets comprising a series of the code storage 

25 step and the code reading-out step, and by further inclusion 
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of a SG:oc'^icn step of selecting any one of plural s^.r^ 
comprising the processes - 

INDUSTRIAL APPLICABILITY 

As described above, the receiver and the method of 
generating the despreading codes according to the present 
invention are useful for receivers using the SS (Spread 
Spectrum technology) method and the CDMA (Code Division 
Multiple Access) method as a communication method, and 
suitable for generating despreading codes in the case of 
large delay time on paths, or in the case of delay time which 
•is different between paths especially in the multi-path 
communication environment- 



